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[Name of the Document] Specification 

[Title of the Invention] SHEET HANDLING APPARATUS AND IMAGE 
FORMING APPARATUS 
[Scope of Claims for a Patent] 
[Claim 1] 

A sheet handling apparatus comprising: 

sheet conveyance means; 

intermediate processing means for stacking and processing 
a sheet which is conveyed from the sheet conveyance means; 

staclcing means for stacking a sheet bundle which is 
processed by said intermediate processing means; 

support means capable of being selectively moved to a 
support position or a retract position, a lower surface of the 
sheet bundle processed by said intermediate processing means 
being supported at the support position, the retract position 
being located at a position where said support means is retracted 
from the lower surface of the sheet bundle; 

change-over control means for changing the support 
position and the retract position of said support means; and 

transfer means capable of transferring the sheet bundle 
supported by said support means, 

the sheet handling apparatus characterized in that said 
change-over control means moves said support means to the retract 
position at a first moving speed to cause the sheet bundle to 
drop on said stacking means when said transfer means causes a 
rear end of the sheet bundle to reach an upper portion of said 
support means, and 

said change-over control means moves said support means 
from the retract position to the support position at a second 
moving speed to align the rear end of the sheet bundle which 
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is caused to drop on said stacking means, said second moving 
speed being slower than said first moving speed. 
[Claim 2] 

An image forming apparatus comprising: 

the sheet handling apparatus according to claim 1; and 
image forming means which forms an image in a sheet to 
be conveyed to said sheet handling apparatus. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field] 

The present invention relates to a sheet handling 
apparatus, wherein processing such as stacking and alignment 
is performed to a sheet, transfer and stack a sheet bundle is 
transferred to a stacker unit after the processing, and the sheet 
bundle is stacked. 

[0002] 

[Description of the Related Art] 

A sheet handling apparatus of the related art is described 
with reference to Fig. 11. Fig. 11 is a sectional view showing 
the entire construction of an image forming apparatus provided 
with the sheet handling apparatus of the related art. 
[0003] 

In the image forming apparatus of the related art such 
as a printer, a copying machine or a printer machine, as shown 
in Fig. 11, sheets S having images formed in an image forming 
apparatus body 200 are temporarily stacked on a handling tray 
540 in a sheet handling apparatus 500, in which the sheets S 
are subjected to a post-handling such as to a aligning operation 
or a stapling operation. 
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[0004] 

After this, the sheet bundle is discharged by bundle 
discharge means 580 to a stack tray 581 having a sloped stack 
face, as shown in Fig. 11. Then, the discharged sheets S move 
on the sloped stack face of the stack tray 581 by their own weights 
and are aligned at their rear ends on a rear end aligning wall. 
The number of stacked sheets depends on the vertical running 
stroke of the stack tray 581. 
[0005] 

[Problem to be solved by the Invention] 

However, conventionally it is not expected that the support 
means is returned by deadweight after the sheet is discharged, 
in a configuration in which the sheet bundle slips off on a stack 
tray 504 substantially horizontally formed as shown in Fig. 6 
and the rear end of the sheet bundle S is pushed out to ensure 
a stacking capacity by a rear alignment wall. 

[0006] 

Therefore, when the sheet bundle is discharged to and 
aligned on the stack tray, it is necessary that a reciprocating 
operation speed of a rear-end alignment wall be decreased to 
ensure alignment property of the sheet bundle, which causes 
productivity to be decreased. 

[0007] 

In view of the foregoing, an object of the invention is 
to provide a sheet handling apparatus in which not only the 
stacking capacity is ensured but also the productivity is 
improved without largely changing the configuration. 

[0008] 

[Means for Solving the Subject] 

In order to attain the above-mentioned problems, according 
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to the present invention, there is provided a sheet handling 
apparatus comprises, 

sheet conveyance means; 

intermediate processing means for stacking and processing 
a sheet which is conveyed from the sheet conveyance means; 

stacking means for stacking a sheet bundle which is 
processed by said intermediate processing means; 

support means capable of being selectively moved to a 
support position or a retract position, a lower surface of the 
sheet bundle processed by said intermediate processing means 
being supported at the support position, the retract position 
being located at a position where said support means is retracted 
from the lower surface of the sheet bundle; 

change-over control means for changing the support 
position and the retract position of said support means; and 

transfer means capable of transferring the sheet bundle 
supported by said support means, 

the sheet handling apparatus characterized in that the 
change-over control means moves the support means to the retract 
position at a first moving speed to cause the sheet bundle to 
drop on the stacking means when the transfer means causes a rear 
end of the sheet bundle to reach an upper portion of the support 
means, and 

the change-over control means moves the support means from 
the retract position to the support position at a second moving 
speed to align the rear end of the sheet bundle which is caused 
to drop on the stacking means, the second moving speed being 
slower than the first moving speed. 

[0009] 

According to the present invention, there is provided an 
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image forming apparatus comprises, 

the sheet handling apparatus; and 

image forming means for forming an image in a sheet which 
is conveyed to said sheet handling apparatus. 
[0010] 

According to the above configuration, the moving speed 
in retracting the support means is set faster than the moving 
speed in the alignment, which allows the processing time to be 
shortened to improve the productivity while the alignment quality 
and the stacking capacity are maintained. 
[0011] 

[Detailed Description of the Preferred Embodiments] 
Preferred embodiments of the invention will be 
illustratively described in detail with reference to the 
accompanying drawings . However, the sizes, materials, shapes, 
relative arrangements, and so on of the components to be described 
in the embodiments should not be construed to limit the scope 
of the invention to those components, unless otherwise specified . 
[0012] 

The embodiments of a sheet handling apparatus according 
to the embodiment and an image forming apparatus provided with 
the sheet handling apparatus will be specifically described with 
reference to the accompanying drawings . 
[0013] 

(Entire Construction) 

Fig. 1 is a sectional view showing the entire construction 
of an image forming apparatus body provided with a sheet handling 
apparatus according to an embodiment; Fig. 2 is a top plan view 
of the sheet handling apparatus according to the embodiment; 
and Fig. 3 is a sectional view showing the schematic construction 
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of the sheet handling apparatus according to the embodiment . 
[0014] 

As shown in Fig. 1, the sheet handling apparatus 500 is 
arranged in the upper portion of the image forming apparatus 
body 200 and below a document reading device 100. The sheet 
handling apparatus 500 stacks image-formed sheets S discharged 
from the image forming apparatus body 200, temporarily on a 
handling tray 540, and subj ects them to a post handling treatment 
such as stapling or aligning treatment . After this, the handled 
sheets S are aligned and stacked on a stack tray 504, which is 
arranged substantially horizontally. The invention will be 
described in connection with the sheet handling apparatus 500. 
[0015] 

However, the invention is also effective either for the 
construction, in which a sheet stacking and aligning device for 
aligning and stacking the image-formed sheets S discharged from 
the image forming apparatus body 200 on the stack tray 504 is 
connected not through the handling tray 540 but directly to the 
image forming apparatus body 200, or for the construction, in 
which the sheet handling apparatus 500 is disposed outside of 
the image forming apparatus body 200. 
[0016] 

In Fig. 1, the sheet handling apparatus 500 is mounted 
in the image forming apparatus body 200. On the other hand, 
the automatic document reading device 100 is disposed over the 
image forming apparatus body 2 00. The image forming apparatus 
body 200, the sheet handling apparatus 500 and the automatic 
document reading device 100 construct the image forming 
apparatus, but the sheet handling apparatus 500 may not be 
provided with the handling tray 54 0. 
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[0017] 

On the image forming apparatus body 200, as shown in Fig. 
1, there is mounted a document reading unit 150, on which is 
mounted the document reading device 100. This document reading 
device 100: separates the upward set documents upward; feeds 
the documents leftward one by one sequentially from the leading 
page; conveys the document onto a platen glass 102 through a 
curved path; and reads and then discharges the document to a 
discharge tray 112. 

[0018] 

In the automatic document reading device 100, the document 
is read by irradiating it with the light of the lamp of a scanner 
unit 104 and by guiding the light reflected from the document 
into an image sensor 109 through mirrors 105 and 106 and a lens 
107. The image of the document read by the image sensor 109 
is subjected to an image treatment and is sent to an exposure 
control unit 202 of the image forming apparatus body 200, and 
a laser beam is emitted. 

[0019] 

Next, in the exposure control unit 202, that laser beam 
is reflected by a turning polygon mirror and is reflected hack 
again by a reflecting mirror so that it irradiates a 
photosensitive drum 203 having a homogeneously charged surface 
to act as image forming means thereby to form an electrostatic 
latent image. This electrostatic latent image on the 
photosensitive drum 203 is developed by a developer 205 and is 
transferred as a toner image onto the sheet S made of paper, 
an OHP sheet or the li]<:e. 
[0020] 

The sheets S are: let suitably and selectively off sheet 
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cassettes 231 , 232, 233 and 234 by a pickup roller 238 constructing 
sheet feed means; separated by separation means 237 and fed one 
by one; corrected from oblique positions by a pre-registration 
roller pair; and then sent to a transfer position in synchronism 
with of the rotation of the photosensitive drum 203 so that the 
toner image formed on the photosensitive drum 203 is transferred 
to the sheets S through a transfer belt 211. 
[0021] 

After this, the sheet S is guided into a fixing roller 
pair 206 and subjected to heating and pressing treatments by 
the fixing roller pair 206 so that the toner image transferred 
to the sheet S is permanently fixed. With these paired fixing 
rollers 206, respectively, there contact a fixing upper 
separating pawl and a fixing lower separating pawl, by which 
the sheet S is separated from the fixing roller pair 206, 
[0022] 

The separated sheet S is conveyed by a body side discharge 
roller pair 207 to the outside of the image forming apparatus 
body 200 so that it is guided into the sheet handling apparatus 
500 connected to the image forming apparatus body 200. 

[0023] 

(Sheet Handling Apparatus Construction) 

The construction of the sheet handling apparatus 500 will 
be specifically described in the following. 

[0024] 

In Fig. 1, the sheet handling apparatus 500 is provided 
with the handling tray 540 arranged on the upstream side to act 
as sheet staclcing means, and the stacJc tray 504 arranged 
substantially horizontally on the downstream side. The sheet 

S discharged from the body side discharge roller pair 207 of 
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the image forming apparatus body 200 is post-handled by the 
handling tray 540 and is stacked on the stack tray 504. 
[0025] 

The post-handling mode to be done in the handling tray 
540 includes a sort mode for sorting a plurality of sheet bundles, 
and a stapling mode for stapling a plurality of sheets with a 
staple unit 510, and is selected and set by the not-shown setting 
means before the job is started* 

[0026] 

Here in the stapling mode, the stapling position can be 
selected between a one stapling position and two stapling 
positions, and the staple unit 510 moves to the actual stapling 
position in accordance with the set contents such as the sheet 
size or the stapling position. 
[0027] 

As shown in Fig. 2 and Fig. 3, the sheet S discharged from 
the image forming apparatus body 200 is further discharged toward 
the stack tray 504 by the discharge unit, which is composed of 
a discharge roller 508a on the side of the sheet handling apparatus 
500 and a discharge roller 508b following the former. The rear 
end of the sheet S is dropped, at the timing to have passed through 
the discharge unit, onto the handling tray 540 by a rocking roller 
550 so that it is clamped between the rocking roller 550 and 
a driven roller 571. 
[0028] 

(Rocking Roller Construction) 

The actions of a rocking arm 551 and the rocking roller 
550 will be described with reference to Fig. 2, Fig. 4 and Fig. 
8 . Fig . 4 are sectional views showing the actions of the rocking 

roller of the sheet handling apparatus according to the 



9 



P2003-050794 



embodiment, and Fig. 8 is a block diagram illustrating a control 
unit of the sheet handling apparatus according to the embodiment . 
[0029] 

As shown in Fig. 4, the rocking roller 550 is attached 
to the rocking arm 551, which can rock in the vertical directions 
by taking a rocking roller shaft 552 as a center. 

[0030] 

To the rocking arm shaft 553 of the rocking arm 551, there 
is transmitted the drive from a rocking arm drive motor 643 through 
a rocking cam 554 , so that the rocking arm 551 rocks in the vertical 
directions together with the rocking cam 554 by taking the rocking 
roller shaft as a center when the rocking arm drive motor 643 
rotates . 

[0031] 

To the rocking arm 551, on the other hand, there is mounted 
a rocking arm tension spring 555 for aiding the upward rocking 
motion. 

[0032] 

The rocking roller 550 is connected to the rocking roller 
shaft 552 through a rocking roller drive belt 556 and a rocking 
roller driven pulley 557. The rocking roller 550 is connected 
to a rocking roller drive motor 642, so that the rocking roller 
550 rotates when a drive signal is transmitted from a CPU 611 
shown in Fig. 8 through a rocking roller drive motor driver 622 
to the rocking roller drive motor 642 . 
[0033] 

(Rocking Roller Actions) 

The actions of the rocking roller 550 will be described 
in detail with reference to Fig. 4. 

[0034] 
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The home position of the rocking roller 550 is located 
at an upper portion, which is kept away from abutment against 
the sheet S discharged onto the handling tray 540 by the discharge 
unit (Fig. 4 (a) ) . 
[0035] 

When the sheet S is discharged from the discharge unit, 
the rocking arm 551 is turned counter-clockwise on the rocking 
roller shaft 552 by the drive of the rocking arm drive motor 
643. As a result, the rocking roller 550 descends to push the 
rear end of the sheet S thereby to drop the sheet rear end portion 
into the handling tray 540 (Fig. 4(b)). 
[0036] 

The rocking roller 550 forms a nip together with the driven 
roller 571 and rotates counter-clockwise with the drive of the 
rocking roller drive motor 642 thereby to pull the sheet S along 
a lower guide 561 backward of the transfer direction till then 
until the rear end of the sheet S on the handling tray 540 comes 
into abutment against a return belt 560 (Fig. 4(c)). 
[0037] 

After this, the rocking roller 550 ascends again to the 
home position and prepares itself for the discharge of the next 
sheet S (Fig. 4(a)). 

[0038] 

(Return Belt Actions) 

Next, the actions of the return belt 560 will be described 
with reference to Fig. 3 and Fig. 5. Fig. 5 are sectional views 
showing the actions of the return belt of the sheet handling 
apparatus according to the embodiment, 
[0039] 

The return belt 560 is vertically supported by the 
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discharge roller shaft 509 and is usually set at a portion to 
contact with the sheet S on the handling tray 540. 
[0040] 

The return belt 560 is composed of at least one sheet feed 
rotor, which is arranged perpendicularly of the direction, in 
which the sheet S abuts against a sheet rear end stopper 562. 
The return belt 560 is constructed such that a belt 565 is made 
to run on the discharge roller 508a and a return belt pulley 
564 supported by a housing 563 (as referred to Fig. 3) . The 
return belt 560 causes, when the discharge roller shaft 509 
rotates counter-clockwise, the belt 565 to convey the sheet S 
toward the sheet rear end stopper 562 (Fig. 5(a)). 

[0041] 

Moreover, the return belt 560 escapes in the thickness 
direction of the sheets S stacked on the handling tray 540, in 
accordance with the number of sheets (Fig. 5(b)). 
[0042] 

Thus, by the counter-clockwise turns of the rocking roller 
550 and the return belt 560, the rear ends of the sheets S are 
positioned at the end portion of the handling tray 540 and are 
conveyed to the sheet rear end stopper 562 of the sheet S acting 
as sheet acceptingmeans for accepting the sheets S on the handling 
tray 540 so that the sheets S are aligned one by one in the sheet 
conveyance direction . 

[0043] 

(Sheet Widthwise Alignment) 

The alignment in the sheet widthwise direction will be 
described with reference to Fig. 2 and Fig. 8. 
[0044] 

A front aligning plate 541 and a rear aligning plate 542 
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are driven to move in parallel with the discharge roller shaft 
509 by a front aligning motor 646 and a rear aligning motor 647 , 
[0045] 

While the sheet handling apparatus 500 is inactive, the 
front aligning plate 541 and the rear aligning plate 542 are 
on standby at positions to detect the not-shown front aligning 
home position sensor 530 and rear aligning home position sensor 
531, respectively. These positions are called the "aligning 
home positions", which are set to prevent the sheets being 
conveyed from abutting against the front aligning plate 541 and 
the rear aligning plate 542. 
[0046] 

The front aligning plate 541 and the rear aligning plate 
542 move to the standby positions according to the size of the 
sheets S before the sheets S are conveyed from the image forming 
apparatus body 200. After the sheets S were aligned in the 
conveyance direction, as described above, the front aligning 
plate 541 and the rear aligning plate 542 move to the aligning 
positions which were set in the post-handling mode before the 
job start, so that the sheets S are aligned in their widthwise 
direction • 

[0047] 

In case the sort mode is selected, for example, when the 
N~th sheet is to be aligned in the widthwise direction, the front 
aligning plate 541 is on standby at a reference position, and 
performs the alignment with respect to the front side, when the 
rear aligning plate 542 moves from the standby position to the 
sheet aligning position, so that the sheet is discharged to the 
staclc tray 504 by the actions to be described hereinafter. 

[0048] 



13 



P2003-050794 



When the (N + 1 ) -th sheet is to be aligned, the rear aligning 
plate 542 is on standby at the reference position, and performs 
the aligning with respect to the rear side, when the front aligning 
plate 541 moves from the standby position to the sheet aligning 
position, so that the sheet is discharged to the stack tray 504. 
[0049] 

As a result, the sheets can be so stacked on the stack 
tray 504 that they are sorted each time the bundle is discharged. 
[0050] 

It is naturally possible to align the sheets with reference 
to their center position. In this case, both the front aligning 
plate 541 and the rear aligning plate 542 move for the alignment 

from the standby position to the aligning position referring 
to the center position. 
[0051] 

In case the stapling mode is selected, the aforementioned 
widthwise aligning actions are performed at the position 
according to the set stapling position. 

[0052] 

In case the stapling mode is selected, the widthwise 
aligning actions are accompanied by the stapling actions. The 
staple unit 510 is caused to perform the stapling actions by 
the drive of a staple clinch motor 648. On the other hand, the 
staple unit 510 is enabled to move in the longitudinal directions 
by the drive of a staple slide motor 649. 

[0053] 

When the job is started, the staple unit 510 moves to the 
actual stapling position, which is indexed from the contents 
of the stapling position set before the job start and from the 
sheet size. The staple unit 510 performs the stapling actions 



14 



P2003-050794 



on the aligned sheet bundle S having finished the aforementioned 
widthwise alignment . 
[0054] 

(Bundle Discharge Means) 

Next, the bundle discharge means will be described with 
reference to Fig. 6 and Fig. 8. Figs. 6 are sectional views 

showing the sheet bundle discharging actions of the sheet 
handling apparatus according to the embodiment. 
[0055] 

After the ends of the alignment in the sheet conveyance 
direction, the alignment in the sheet widthwise direction and 
the stapling actions, the rocking roller 550 descends on the 
rocking roller shaft 552 with the drive of the rocking arm drive 
motor 643 till it abuts against the sheet bundle S (Fig. 6 (a) ) , 
thereby to form a nip with the driven roller 571, which is arranged 
at the upper end of a rear end aligning wall 570. After this, 
the rocking roller 550 rotates clockwise to convey the sheet 
bundle S till this rear end reaches the vicinity of the upper 
end of the rear end aligning wall 570, and to stop the sheet 
bundle S (Fig. 6 (b) ) . 
[0056] 

After this, the rocking roller 550 leaves the sheet bundle 
S and returns to the home position (Fig. 6(c) ) . Substantially 
simultaneously with this, the rear end aligning wall 570 is rocked 

on a cam rocking shaft 57 3 at a moving velocity VI in the direction 
opposite to the sheet transfer direction by a cam 572, which 
is located below the rear end aligning wall 570. 
[0057] 

(Sheet Rear End Alignment) 

The means for discharging the sheet bundle S on the handling 
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tray 540 onto the stack tray 504 and for aligning and stacking 
the sheet bundle will be described with reference to Fig. 7 and 
Fig. 10. Fig. 7 are sectional views showing the sheet bundle 
rear end aligning actions of the sheet handling apparatus 
according to the embodiment, and Fig. 10 is a graph plotting 
relations between the moving velocity (or the drive velocity) 
and the position in connection with the drive control of the 
rear end aligning wall motor according to the embodiment. 
[0058] 

The rear end aligning wall 570 is biased by a spring 512 
so that it is rocked on the cam rocking shaft 573 when it comes 
into abutment against the cam 572 at the home position (Fig. 
3 and Fig . 7 ) . 

[0059] 

In the state where the rear end of the sheet bundle S 
discharged by the bundle discharge means abuts against the upper 
end of the rear end aligning wall 570 (Fig. 6 (b) ) , the rear end 
aligning wall 570 is escaped at the moving velocity VI to the 
upstream side in the sheet conveyance direction (Fig. 6(c)) 
thereby to bring the rear end of the sheet bundle S into abutment 
of the slope portion of the rear end aligning wall 570 (Fig. 
7 (a) ) . In order to enhance the precision of the sheet rear end 
alignment, the home position of the rear end aligning wall 570 
is detected by a rear end aligning wall home position sensor 
523 (Fig. 8) , 

[0060] 

In the procedure for returning the escaped rear end 
aligning wall 570 at a moving velocity V2 by taking the rocking 
rotation shaft as a center to the home position, the sheet bundle 
S is stacked on the stack tray 504 while aligning the rear end 
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of the sheet bundle S by pushing the rear end of the sheet bundle j 
S in the horizontal direction with the rear end aligning wall I 
570 (Fig. 7(b) and Fig. 7(c)). J 
[0061] 

Here in the drive control of the rear end aligning wall 
motor according to the embodiment, as shown in Fig. 10, at first 
for the escape, the motor is activated to establish the moving j 
velocity VI. When the movement ends , the rear end aligning motor 
is stopped. When a predetermined time elapses after the stop, 
the returning actions are started so that the rear end aligning 
motor is activated to establish the moving velocity V2 . After 
this movement ends, the rear end aligning motor is stopped. 
[0062] 

By setting the moving velocity VI and the moving velocity 
V2 in a relation of VI > V2, moreover, the handling time period 
necessary for discharging the sheet bundle is shortened while 
]ceeping the aligning quality by the rear end aligning wall 570. 
[0063] 

The sheet bundle stac]<:ed on the stack tray 504 is returned, 
after discharged, to the side of the rear end aligning wall 570 
by the sheet returning member 583 and is held on its upper face. 

[0064] 

The construction thus far described will be more specified 
in the following. The sheet handling apparatus according to 
the invention comprises: the intermediate handling means 
(e.g. , the staple unit 510) for staclcing and handling the sheets 
S conveyed from the sheet conveyance means (e.g., the body side 
discharge roller pair 207); the staclc means (e.g., the stac]c 
tray 504) for stacking the sheet bundle handled by the 
intermediate handling means; the support means (e.g., the rear 
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end aligning wall 570) capable of moving selectively to the 
support position for supporting the lower face of the sheet bundle 
handledby the intermediate handling means or the escape position 
escaped from the lower face of the sheet bundle; the change-over 
control means for changing the support position and the escape 
position of the support means; and the conveyance means (e.g., 
the rocking roller 550) capable of conveying the sheet bundle 
supported by the support means to the stack means. When the 
rear end of the sheet bundle is brought by conveyance means to 
reach the upper portion of the support means, the change-over 
control means makes controls to move the support means at the 
first moving velocity VI to the escape position thereby to drop 
the sheet bundle onto the stackmeans, and then tomove the support 
means at the second moving velocity V2 lower than the first moving 
velocity VI from the escape position to the support position 
thereby to align the rear end of the sheet bundle dropped onto 
the stack means. 
[0065] 

Here, the change-over control means may be exemplified 
either by such one as controls themovement of the rear endaligning 
wall or the support means between the support position and the 
escape position by detecting the movement of the sheet bundle 
with an electric sensor, or by such one as transmits the movement 
of the sheet bundle mechanically to the movement of the rear 
end aligning wall . Moreover, the change-over control means may 
be disposed in the sheet handling apparatus or in the control 
unit of the image forming apparatus. 
[0066] 

(Sheet Returning Member) 

The sheet returning member (as will be called the "paddle" ) 
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583 or a paddle-shaped member is turned on a paddle turning shaft 
590 (referred to Fig. 6 and Fig. 7) extended in the rear end 
aligning wall 570. The paddle 583 makes one turn each time the 
sheet bundle is discharged in its entirety onto the stack tray 
504 by the rocking roller 550 with a counter clockwise rotation, 
so that it can pull back the discharged sheet bundle each time 
toward the rear end aligning wall 570 thereby to hold the rear 
end of the sheet bundle. 
[0067] 

Here, the paddle 583 is kept in the state shown in Fig. 
6 (a) and Fig. 6 (b) unless in the sheet returning action, thereby 
to hold the sheets S. The position of the paddle 583 at this 

time is detected with the not-shown paddle home position sensor 
532 . 

[0068] 

On the other hand, the stack tray 504 is so constructed 
that it can be moved up and down by the not-shown drive means 
to keep the upper face of the stacked sheet bundle S at a constant 
height . 

[0069] 

In this embodiment, the sheet stacking face of the stack 
tray 504 is set substantially horizontal . The aforementioned 
sheet rear end aligning means effectively acts, even in case 
the sheet stacking face is inclined, but is more effective in 
case the sheet stacking face is substantially horizontal. By 
setting the sheet stacking face 504a downward by 18 degrees or 
less toward the sheet rear end aligning wall, on the other hand, 
the apparatus can be small-sized while avoiding the interference 
between the rear end of the sheet bundle stacked on the stack 
tray 504 and the succeeding sheet bundle discharged from the 
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handling tray 540. 
[0070] 

(System Block Construction) 

Next, the construction of a controller for controlling 
the image forming apparatus as a whole will be described with 
reference to Fig. 9. Fig. 9 is a block diagram showing the 

construction of a controller for controlling the image forming 
apparatus according to the embodiment. 
[0071] 

As shown in Fig. 9, the controller is provided with a CPU 
circuit unit 350, which has a CPU 351, a ROM 352 and a RAM 353 
packaged therein. The CPU circuit unit 350 is so operated by 
the control programs stored in the ROM 352 as to control the 
individual blocks of an external I/F 320, an image signal control 
unit 330, a printer control unit 340, the RAM 353, a document 
feed device control unit 360, an image reader control unit 370 
and the sheet handling apparatus control unit 600 generally. 
[0072] 

The RAM 353 is used as a work area for holding the control 
data temporarily and for the operations accompanying the 
controls . 

[0073] 

The document feed device control unit 3 60 drives and 
controls the document read device 100 on the basis of an 

instruction from the CPU circuit unit 350. 
[0074] 

The image reader control unit 37 0 drives and controls the 
aforementioned scanner unit 104 and image sensor 109 and so on, 
and transfers an analog image signal outputted from the image 
sensor 109, to the image signal control unit 330. 
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[0075] 

The image signal control unit 330 transforms the analog 
image signal from the image sensor 109 into a digital signal 
and subjects the digital signal to individual processings. The 
image signal control unit 330 transforms the digital signal into 
a video signal and outputs the video signal to the printer control 
unit 340. Moreover, the image signal control unit 330 subjects 
a digital image signal inputted from a computer 310 through the 
external I/F 320, to various processings, and transforms the 
digital image signal into a video signal and outputs the video 
signal to the printer control unit 340 . These processing actions 
by the image signal control unit 330 are controlled by the CPU 
circuit unit 350. 
[0076] 

On the basis of the video signal inputted, the printer 
control unit 340 drives the aforementioned laser scanner unit 
202. 

[0077] 

An operation unit 363 is provided with a plurality of keys 
for setting the various functions relating to the image 
formation, and a display unit for displaying the information 
indicating the set state. The operation unit 363 outputs to 
the CPU circuit unit 350 a Icey signal corresponding to each ]cey 
operation, and displays the corresponding information in the 
display unit on the basis of the signal from the CPU circuit 
unit 350. 

[0078] 

The sheet handling apparatus control unit 600 is mounted 
on the sheet handling apparatus 500, and exchanges the 
information with the CPU circuit unit 350 to drive and control 
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the sheet handling apparatus as a whole . These control contents 
will be described hereinafter. 
[0079] 

(Sheet Handling Apparatus Block Diagram) 
Next, the construction of the sheet handling apparatus 
control unit 600 for driving and controlling the sheet handling 
apparatus 500 will be described with reference to Fig. 8 . Fig. 
8 is a block diagram showing the constructionof the sheet handling 
apparatus control unit according to the embodiment. 

[0080] 

As shown in Fig. 8, the sheet handling apparatus control 
unit 600 is provided with a CPU circuit unit 610 including the 
CPU 611, a ROM 612 and a RAM 613. The CPU circuit unit 610 
communicates for data exchanges with the CPU circuit unit 350 
disposed on the side of the image forming apparatus body 200 
through a communication IC 614, and executes the various programs 
stored in the ROM 612, on the basis of an instruction from the 
CPU circuit unit 350 thereby to drive and control the sheet 
handling apparatus 500. 
[0081] 

Upon these drive controls, the CPU circuit unit 610 fetches 
detection signals from various sensors. 
[0082] 

These various sensors are exemplif iedby an entrance sensor 
521, a rocking home position sensor 522, the rear end aligning 
wall home position sensor 523, a tray detection sensor 524, a 
paper face detection sensor 525, a return belt escape sensor 
526, a staple slide home position sensor 527 and a staple clinch 
home position sensor 528. 
[0083] 
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To the CPU circuit unit 610, there are connected the drivers 
621 to 630 of the individual motors, which drive the motors on 
the basis of signals from the CPU circuit unit 610. 

[0084] 

Here, the motors include: a discharge motor 641 acting 
as drive sources for an entrance conveyance roller pair 520 and 
the return belt 560; the rocking roller drive motor 642 for 
performing both the drive to return the sheets conveyed by the 
entrance transfer roller pair 520, with the rocking roller 550 
attached to the leading end of the rocking arm 551, and the drive 
to discharge the sheet bundle handled on the handling tray 540 
to the stack tray 504; the rocking arm drive motor 643 acting 
as a drive source for driving the rocking arm 551 in the vertical 
directions so as to catch the rear end portion of the sheets 
discharged to the handling tray 540; a rear end aligning wall 
drive motor 644 acting as a drive source for driving the rear 
end aligning wall 570 so as to align the rear end of the sheet 
bundle discharged onto the stack tray 504; a paddle motor 645 
acting as a drive source for the paddle 583 or the holding member 
to hold the rear end portion of the sheet bundle stacked on the 
stack tray 504; the front aligning motor 646 and the rear aligning 
motor 647 acting as a drive source of the aligning plate for 
aligning the sheets stacked on the handling tray 540, 
perpendicularly of the sheet conveyance direction; the staple 
slide motor 649 acting as a drive source for driving the staple 
unit 510 in the longitudinal directions; the stack tray motor 
650 acting as a drive source for the stack tray 504; and the 
staple clinch motor 648 acting as a drive source for the stapling 
actions of the staple unit 510. 
[0085] 
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The discharge motor 641, the rocking roller drive motor 
642, the rocking arm drive motor 643, the rear end aligning wall 
drive motor 644, the paddle motor 645, the front aligning motor 
64 6, the rear aligning motor 647 and the staple slide motor 64 9 
are made of stepping motors, so that they are enabled to rotate 
the roller pairs driven by the individual motors, at constant 
velocities or at different velocities by controlling them at 
an excitation pulse rate. 

[0086] 

On the other hand, the discharge motor 641, the rocking 
roller drive motor 642, the rocking arm drive motor 643, the 
front aligning motor 646, the rear aligning motor 647 and the 
staple slide motor 649 can be activated forward and backward 
the rotation direction by a discharge motor driver 621, the 
rocking roller drive motor driver 622, a rocking arm drive motor 
driver 623, a front aligning motor driver 626, a rear aligning 
motor driver 627 and a staple slide motor driver 629, 
respectively. 

[0087] 

The staple clinch motor 648 and the stack tray motor 650 
are made of DC motors. 
[0088] 

[Effects of the Invention] 

As described above, according to the invention, while the 
good alignment quality and the stacking property are maintained, 
the stacking capacity is ensured and the productivity is improved 
without largely changing the configuration. 
[Brief Description of the Drawings] 
[Fig. 1] 

It is a sectional view showing the entire construction 
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of an image forming apparatus provided with a sheet handling 
apparatus according to an embodiment. 
[Fig. 2] 

It is a top plan view of the sheet handling apparatus 
according to the embodiment. 
[Fig. 3] 

It is a sectional view showing the schematic construction 
of the sheet handling apparatus according to the embodiment. 
[Fig. 4] 

They are sectional views showing the actions of a rocking 
roller of the sheet handling apparatus according to the 
embodiment . 

[Fig. 5] 

They are sectional views showing the actions of a return 
belt of the sheet handling apparatus according to the embodiment . 
[Fig. 6] 

They are sectional views showing a sheet bundle discharging 
actions of the sheet handling apparatus according to the 
embodiment . 

[Fig. 7] 

They are sectional views showing a sheet bundle rear end 
aligning actions of the sheet handling apparatus according to 
the embodiment . 

[Fig, 8] 

It is a block diagram illustrating a control unit of the 
sheet handling apparatus according to the embodiment 
[Fig. 9] 

It is a block diagram showing a construction of a controller 
for controlling the image forming apparatus according to the 
embodiment . 
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[Fig. 10] 

It is a time chart illustrating a drive state of a rear 
end aligning wall motor. 
[Fig. 11] 

It is a sectional view siiowing the entire construction 
of an image forming apparatus provided with the sheet handling 
apparatus of the related art. 

[Description of Reference Numerals] 

S sheet (sheet bundle) 

100 document reading device 

150 docTjment reading unit 

200 image forming apparatus body 

202 exposure control unit 

203 photosensitive drum 

205 developer 

206 fixing roller pair 
211 transfer belt 

500 sheet handling apparatus 

504 stack tray 

508a discharge roller 

508b discharge roller 

509 discharge roller shaft 

510 staple unit 
512 spring 

520 entrance conveyance roller pair 

521 entrance sensor 

522 rocking home position sensor 

523 rear end aligning wall home position sensor 

524 tray detection sensor 

525 paper face detection sensor 
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526 return belt escape sensor 

527 staple slide home position sensor 

528 staple clinch home position sensor 

530 front aligning home position sensor 

531 rear aligning home position sensor 

532 paddle home position sensor 

540 handling tray 

541 front aligning plate 

542 rear aligning plate 

550 rocking roller 

551 rocking arm 

552 rocking roller shaft 

553 rocking arm shaft 

554 rocking cam 

555 rocking arm tension spring 

556 rocking roller drive belt 

557 rocking roller driven pulley 

560 return belt 

561 lower guide 

562 sheet rear end stopper 

563 housing 

564 return belt pulley 

565 belt 

570 rear end aligning wall 

571 driven roller 

572 cam 

573 cam rocking shaft 

574 pinion gear 

575 rear end aligning wall home position sensor 
58 0 bundle discharge means 
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581 stack tray 

582 griper 

583 sheet returning member 
585 front end control plate 
590 paddle turning shaft 

600 sheet handling apparatus control unit 
610 CPU circuit unit 

641 discharge motor 

642 rocking roller drive motor 

643 rocking arm drive motor 

644 rear end aligning wall drive motor 

645 paddle motor 

646 front aligning motor 

647 rear aligning motor 

648 staple clinch motor 

649 staple slide motor 

650 stack tray motor 
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[Name of the Document] Abstract 
[Abstract] 

[Object] Ttie invention provides a sJaeet handling apparatus in 
which not only a staclcing capacity is ensured but also 
productivity is improved without largely changing a 
configuration. 

[Means for Solving the Problem] In control of the sheet handling 
apparatus, when an oscillation roller 550 causes a rear end of 
a sheet bundle S to an upper portion of rear-end alignment wall 
570, a rear-end alignment wall 570 is moved to a retract position 
at a first moving speed VI to cause the sheet bundle S to drop 
on a staclc tray 504, and the rear-end alignment wall 570 is moved 
from the retract position to a support position at a secondmoving 
speed V2 slower than the first moving speed VI to align the rear 
end of the sheet bundle S which is caused to drop on the stac]<: 
tray. 

[Selected Drawing] Fig. 6 
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[Title of Document] Drawings 
[Fig. 1] 
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[Fig. 4] 
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[Fig. 5] 




[Fig. 6] 
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[Fig. 7] 
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[Fig. 8] 
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[Fig. 9] 
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[Fig. 10] 

MOVEMENT OF REAR END ALIGNING WALL 



CHANGE OF MOVING VELOCITY 
DRIVE VELOCITY [pps] (DRIVE VELOCITY) 

A EQUIVALENCE TO VI [mm/s] 



ESCAPE POSITION 



ALIGNMENT 
POSITION (HP) 




CHANGE OF POSITION (FROM HP) 



